Oestradiol receptors were observed in the cytoplasm ofthe chick Mullerian duct at several. embryonic stages. The sedimentation coefficients and the dissociation constants of the receptor protein remained unchanged throughout the various stages of development.
However, little is understood about the effect of the steroid hormones on the development of the embryonic sex organ. We reported the presence and described the principal characteristics of oestradiol receptors in the left Miillerian duct of the embryonic female chick in the preceding paper (Teng & Teng, 1975) . In the present studies, the change of cytoplasmic oestradiol-binding sites in the left Mullerian duct and their interaction with oestradiol during the course of embryonic organ development have been investigated.
Materials and Methods
Almost all ofthe materials and methods used in this study are described in the preceding paper (Teng & Teng, 1975 (Scatchard, 1949) , based on the specificbinding data (Fig. lb) (Clark & Gorski, 1970) . C. S. TENG AND C. T. TEN Glycerol-gradient analysis of the oestradiol receptor Glycerol-gradient analyses ( Fig. 2) showed that the binding of [3H]oestradiol to the Mullerian-duct cytosol of several developmental stages involves 8 S and 4.5 S receptors; these receptors were obtained from Millerian duct of different stages and have the same sedimentation values. Their properties in the left Miillerian duct of the 15-day foetal female chick have been described previously (Teng & Teng, 1975 Fig. 1(a) .
Ontogeny of cytoplasmic oestradiol-binding sites in Mallerian duct
From the 8th to the 12th day of development, DNA content in the left Mullerian duct was observed to increase slowly, but it increased rapidly from the 14th day to birth; the increase of cytosol protein concentration during Mullerian-duct development followed the same pattern. Oestradiol-binding sites in the Mullerian duct (in terms of fmol/200ug of DNA) increased steadily from the 8th day to the 10th day and started to reach saturation at the 12th day of incubation; it then levelled off from the 12th day to the day of hatching (Fig. 3) . On (Teng & Teng, 1975) . (Sober, 1968) , the number of binding Vol. 150
sites per 106 Miillerian-duct cells is 1.47, 3.55, 6.1, 5.4, 5.45 and 5.45fmol respectively for the 8-, 10-, 12-, 15-and 18-day embryonic Mullerian ducts and the 4-day-old chick oviduct. The secretion of oestradiol from the ovary of the 6-day embryonic chick has been detected (Weniger, 1968) . It could be argued that the lower number of oestradiol-binding sites observed in the cytosol of the 8-day and 10-day embryonic Millerian ducts is due to a greater endogenous oestradiol secretion by the embryonic ovary; this greater secretion would decrease the measurable hormone-binding sites in the Mullerian-duct cytosol. This does not appear to be the case, however, since the observation by Guichard et al. (1973) indicated that the amount of oestradiol formed in the embryonic chick ovary increases progressively, corresponding to the age of the embryo. Although it is unlikely, the possibility that the measurable receptor sites in the Miilerian-duct cell of the 8-and 10-day embryo is lowered because of an accumulation of endogenous oestradiol should nevertheless not be ruled out.
What causes the increase of oestradiol-binding sites in the embryonic sex tract during development? Two major possibilities exist. (a)The increase could be caused by an autonomous mechanism endogenous to Miillerian-duct cells. The synthesis of the receptor in the embryonic stage may be equivalent to 'Period I' for synthesis of the oestrogen receptor in the rat uterus (Gorski et al., 1971) , and like that in the rat uterus, it is constitutive in nature. (b) The increase could be controlled by the endogenous oestrogen secreted from the ovary. This possibility has been suggested by experiments reported previously (McGuire & Lisk, 1968; Feherty et al., 1970; King et al., 1971) . We lack sufficient information to determine which possibility is valid.
Comparison of the morphological changes with the biochemical changes in the Mdilerian duct Two stages of morphological change in the left Miillerian duct (summarized in Table 1) were observed from the 8th day of incubation to the day of hatching. (a) A slow rate of change occurs from the eighth until the twelfth day of incubation. During this period of incubation, the wet weight and length of the left duct increased slightly. (b) A rapid rate of change begins on the fourteenth day of incubation and lasts to the fourth day after birth. During this period a rapid growth was observed in the left Mullerian duct. The increase of wet weight, length, cytoplasmic protein concentration and DNA content of the Miillerian duct throughout the course of development (Table 1 and Fig. 3 ) suggests that the left Miillerian duct grows from 50 to 80% faster between days 14 and 18 than between days 8 and 12. Yet the oestradiol-binding sites per unit of DNA or per cell in the day-12 Mullerian duct already have been shown to reach saturation, which occurs before the period ofrapid growth of the Millerian duct. It is possible that the 12th day of incubation is a critical period in the entire development of the embryonic organ; it may be that at this point, oestradioldependent metabolic activities related to the growth and future development of the organ are initiated.
